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peMOHT* ofeaAMOA koiwhhu aa chct ywnse- 
hm* ycroflNweocni nuacnipe* Aeftcwo cmh- 
hioiumx y chum ft np* a«"P«cck»x. 
npeiwuMOupot 8-9 Mile, A** awo nocne 
yCTiHOMt ■ nacre A*9*rre nepaoro npoA<vu- 
ho r o»pwpo»»MMoro rwacrupe ycraHaajmaa- 

»T ITOPOH, npMHCM ncpKMOTp BTOpOrO 

n/iactwpa auGttpaiOT mimwimm nepMMerpa 
nepaoro iwitCTwpn, a nepwweTp nepaoro aw- 
ftMpaaxr mohuunm napHMetpe oGciahow to- 
jtOHMW. Aamhy aropon) ycTeMaanHeaeMoro 
ruiacTMpa ay 6* pa or Co* MiieA awhw nepaoro 
H a atAMWiMy. 6onwBiyo paoonero xoa* rw 
paanmocxoA AopHMpywmeA ronoatM. nepeA 
yeTJMOftUA aroporo rwacTvp* oamk vo ero 
topuoa cMeinaioT otwocktm who todub nepao- 
ro *a •emwwHy pa5owo XQAi rMAP*am«Me- 
cko* AOOMMpyKHueH roAoam a HanpaeAenHH. 
npomaononoxHOM HanpaaneHwio pa6oMero 
xoas AOpHMpyciuew r<woa*H. 



H3o6peTCKH€ oiMOCHTCa k peMOHTy s«e- 
nayaTauMOHMWx. MamemanwtyK m APyrwc 
C*eexo*H, ooiiee tommo k eoccrattoajwHHtt rep- 
H6THNHOcn«o6£aAHwx aoflOHHweTa/iniriecic*- 
mm niiacTwpaMM. 

Ueawio Mio6parCHwa aaiiaarca noayuie- 
mmo a**e«T»aMOcm peMOHre oocaAHOA *o- 
a oh mm aa CW yaaAHHaHMa y^ToAMiiaoCTM 
nnacType* AcAcia** CMHMewiui« 
nom A enpeccHnx. npeewuieoiUM* 8-9 

CnocoB ocymecranaeTca cwyiottiM* oo- 

P **IB caeawMHy cnyc*a»T nepauA npoaoA*- 
ho ro4>pMpoaaHHud n/iacTupv nepajMarpoM. 
ooAvuiMM nepMHeTpa oocaAHoA ioaommw, ao- 
cvaaaaiOT ero ic necty Atttrr* oocaAHoA ao- 



aomhw m ycraHaejmeaeT a jtom necTe npnata- 
me* fHAPaaJiitMecw* AopMnpyomcft rwo- 
im. 3 are* a «eoy Ae^eicr* enycaaan rropon 
npOAPAWHO ro^pMpoaaMHwft niiactwpw nepw- 
MQTpOM, ManwuiMM neoMMaTpa nepaoro ycra- 
naaviMaaeMoro fwactvpa. h ajimhoh. oo/ikweA 
aammm nepaoro ycTaHaaAHaaeMoro n/ucTwipa, 
H a aemwHwy, ooawuiyc paoOMcro xoai cma* 
paawweOLOH AOpMwpjfiomca roaoacii. nepcA 
ycTanoaxoA aToporo rwacrupa oamh ms ero 
ropuoa cMemaior oiHOCHTenbHO topua nepao- 
ro rvucTwpfl na aeAHSHHy pa6osero xoAa rnfl- 
peaaH<tacao« AopHHpywmeA toaobkm a 
HanpaaaaHHM, npomiononoxMOM Hanpawe- 
hhio pa6onero xoa» mApai^MsecKOH aop«h- 
pyiou*aA roftoaicH. a 3areM npoMiaoA«T ycra- 
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Hoaxy Bioporo nAacTupa iMwecT c nepiwM 
m no/i mum napaxpuTMCM ncpaor o natpyoxa no 
•ce* aro aamhc. 

OnuT cBMAeTeiibCT*y«T. hto npn peMOHra 
koaomm 140, 146, 1 68 M 1 78 mm no* rcuiyHCHiw 

TOHHOA MH^OPMAUHM O M*C1*mithHOH DO* 
PMM6TPO »HyTp«HHtA flOMpXMOCni KOAOMHM 
(nOKSMMMJI MJMODMTaAa MpiWWpl, M3M«pO- 

mm* npH cnycxa rpyO a wiwuiMy An* axcna- 
pMMftHta) onrwMMkHUM aaAaarca Hinr • t 
mm no AMtMOTpy mam 3 mm no nepMMaTpy, TO 
acr* fWW+3, B rroM aiyw oceaoo yc*- 

AMO M AW«HMa a UHflMHAP* aopmj np*t ycra- 

Moaxtrwacuipa maxcaato • ptroMtMAycmnc 
npeAUWC AOCTMraoTOi MAAexMafl repMcnw 

HOCTV. 

npM MCnOAWOMHMH npOMJBOACTa«MM©A 
bCM^OpMaUMM O TOJIUtMMO CTtHKM TpytiU ■ MM- 
TOPMAO POMOMTO DeXOMaKAyOTC* fipMMMMm 

BOAbUIMMCTM TpyO COr/iaCHO MHOrONMC- 
A6HMWM MMOptM MM*X>T AeACTtMTOilUiUO 
■HOIUHMft M OCOQOMHO OMyrpOMKMA AMAMtTpM 

npuCMUOTentHO hj 1 mm Coaium hommhaa*- 
mux ^hahcm**, ■cro HaxoAMTca ■ npeoeAtx m • 
cootootctomm c AOnycxaM* to rOCTy. KpOMO 
TOCO. P*60T* C ♦ixTMHOCXKM HararoM ft npeAft- 
nax *6 mm »noAH« npttOMA CM a n mo tysuuer 
npttuiueMMfl AonycncMux Marpyiox. 

floe* a ycTftMOBKM napaoro naacrupa 

BMyTpOMMMft AHaMOTp d«n M flOpHMOTp Clan co- 
oTaarrcraoMHO cocraaaatOT 
d«Mt ■ d»M.K "2d" 6«hjk * 6: 
n»*i - 3t{6wHJL - 2 <9HW - 18. 
C**Ta*. Hto cacAaMMA o 6m i m n w n tax- 
xa onMpanTca Ma npoMiaoacTacMttyo Aoxy- 
MaMtauMO (<W« m fWO. ynacTxa 
AftoAMOro napaKpuTMa cooucho mitoa**« 
auOnpaiOT )kmi»«htmuA AMaMCtp anam*** 
noaapKMocm dj m nepMMaTp Hi aioporo naa- 
CTwpa 

dj - dMt ♦ 2 - <Wm -6*2- dt^c - 4: 
rh - n VMl ♦ 6-rw - 18-6- rw. - 12. 

Takmm oopajoM, npM awftopa ncpaoro m 
aToporo nAACTupe* paxoMCHAyaTta hpmmm- 
uaT* fit - fW ♦ 6 m na - CW - 12 (npwd-3)> 

B 3Ma«*MMM fh Moryr Curt aMeceHu xop- 
pormiu no paayAWTaraM ycTanoaxM nepaoro 
nuacTUpa. Ecam ycMAwa Ma Aopxwpyicme* ro- 
aoaxa npM aro pacumpeHMM oxAxtTta jh»sm- 
TeakMO MMxa nop Mail who ro (14-t8 t) - npnj- 
nax toco, htc AaAcTaMTaAWMoe fW> OoAuiia, 
fh caoayot auQpaTb yaeAMHOMMUM Ma 2-5 mm 
copaSMapMO creneHM yMeHkuiexMA AeAciaM* 
t€aumoA oceaoa cmau. ©cam ycMAMa o^axaTca 
auuia MopMu, nj CAeAyoT yKftMwuiMTv coot- 
■emayiomMM o6pa30M. 



TaKMM o6p#30M. a Hapaaencny n t > 
>n»M.K > fl2 yMCCTMU CAeAYlOlUMC AOTOAMC- 

ni-n«ji + 6;rh-n.Mji-i2 ±{2-5). 

5 AAMMy napaoro nnacTwpn au6npaiOT Tax, 
hto6u napaKpuTk AO^ecr c aoctitohh w m w 
paxnacroM aaepx m ihmj (-? 1 .5-25 m). Bcamhm- 
ny napaxAacra CAaAY** au6MpaTw a yxa- 
aiHMUX npaAaAax,yaenir<Maaa kam yMonwuiaa 

10 ara a saaMCMMOcm ot cTonaMM aoctompmo- 
ctm MM^opMauMM o pa3Mapo m Mecre Ae^cxra. 
fXnuH* aroporo nAacrwpa npaxyie accro aoa- 
mhb cooraeTcraoMTv c aanacoM aamha &t- 
#a«THoA nacTM ROAOMHW m napoxpuaatw coot- 

15 aeTcrayxxuMA ysacrox napaoro nAacrupa« 

CMMtaa. hto nepauA ivtacTwpk ycraMoa- 
aoM a TpefiycMOM mcctb m ooocncHCwo Majh- 
moo napaxpwTMa a*$*kt* c napexnecroM no 
AAMMa. npM auOopa pasMepoa m cxcmu ycra- 

20 HoaxM aToporo nAacTwpa aoaMOXMu cAeAyto- 
mna aapMaMTii. TexMOAoma ycraMoaxM ruiac 
tu pa axAxxaaT TpM arana: pacuiMpexMe Ma* 
HaAkMoro yMacrxa aa« aauanAenua nnacrup« 
c o6uamoA koaommoA nyTftM aTxrxaaHMx ao- 

25 pMMpyx>meA roaoaxM noA Aa«A«MwcM n«APO* 

AOMXpaTOM Hi tCAMMMHy tTO XOAM ' 1.5 M nDM 

yAepxaHMH n/iacTupa or oceaoro cMaiiiCMMa 
ynopOM yCTOoAcraa; pacuiMpeMMe ocnoaHoro 
yHacrxj naacTupa npoTamaaMMaM AopMMpyo- 

30 maA roAoaxM (o5usho 6as AaaAaM*a) TaAaaoA 
cmctcmoA. naacTMpb npM ttom paarpyaxaatca 
ot ocaaoro aoaAaAcTaMa ronoaxM napea ha- 
HaAWMuA pacuiMpeHMuA yvaCTOft Ha xoaoMMy; 
aanpeccoaxa pacuiMpeMHoro naacTwpa mho- 

35 roapaTMUM npoxoAOM AOpMMpyiouieA ronoaxM 
noA A»M*"*tM. 

OnacKOCTw CMemenH* nAacTup* no *o- 
/lOMMeaoiHMxaat na aropoM STaneycTanoaxM 
M3-3a HCAOCTjTOMMoro jauenntHH* Manan^HO- 

40 ro pacuiMpeMHoro yNacTO, ManpMMep npn 
3H#H*rraAbHOM MecooTaeKr*** Mararoa. npM 
HaAocrarosHOM koh o«M»<aaTaAbHOM naTara 
MaHjAkMuA y^acTOx nocAe pacuiMpcHMa mo- 

MT 6UTV MCAOCtaTOMHO npMXtaT X KOAOHHC. 

45 npM 6oAtuiOM mjGutohno^ naTara rMAPOAOM- 

KDaT npM 3AAAHHOM fl3t/lCHMH MOXtT aTAHyTfc 

roAoaxy • nxacxupw na HesHaMHreAkHyx) 
lactt caoero xoAa. 

BtoooA nAacfup^ aunoAHACTca c ncpn- 

50 MerpoMcorAacMopexoMaHAaHMM. AAMM»np«r 
HMMacrca a coot*ctct*hh c aauhoA napaoro 
roiacTupa nax>c 1.5-2.0 m. npM cnycxc mhjx- 
hmA xomcu pacnoAaracT H a V5-2.0 m mmjxc 
Topua napaoro nAacTwpa. A*^«« * pacmnpc- 

55 mmo ManaA^Moro ysacrxa c paarpy3xoA aepx- 
naro Topua rviacTMpa a ynop AopMa. mtcm 
npoTarMaaHMt AopMMpyx>uiaA roAoaxn 6ai 
AaaaaHMa •* pacuinpaMMC ocMoanoA nactM m 
sanpaccoaxa nAacTupa a HacxoAbxo npoxo- 
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120-150 Kt/CM* 

TaxMM oOpmom AOCTMrteTC* r»p»HWpo- 

noAHwA xoa mAPOAOHRprra. tik uk mp*- 
m*tp avoporo fuiatry pa hj ymcnte t0B- 
ua nepaoro ha 12 mm Manuaa nepMMarpa 

06CAAH0A ROflOKMU fWi H PKWMpdMMt np<h 
HCXOAWT HpM 60AMUOM OfpMU»T«ilM«OM MW 

ra (no cyiutcny ■ CaionopMOM P«^np- 
nooicw«uiHM nporarMAa*»« ADpnitpywiuaa 

rOAOSKM 6«3 fiMWH** tMCTUp* AHOO yAAT 

xHueroi 3t CH6T sauaiueHK* nroAWHoro 
w»ctk* a EOAOnna. «*5o cMemfaTca iMpx AO 
vnooa pacuwpiHHMM ynacntoM a topan nap- 
pao^nnacnipiuynop ofiacna^aH haa0*mwA, 
t»k icak nep-Marp pacuiMpaMHOro yHact«A 
•Toporo ruacTypa ma « MM(no woMaipy ka 2 
mm) npaanuiatT aMyrpamuoio noaepxKocTv 
nepaoro nnacTMpa 

ni-fWi-rw- 12-1W+6-* 

Pacumpanne ochoamoA hacto aroporo 
iwiacnipa ha aceA ea Amwe npomaoAMTta 
AOpHMpyiomaA roAoanoA Ce* a* c 

MMHKMSftVHMM OCCtWM yOWI^M, HTO WOCA 

HCVuOHaar crtynaAMOCTv, fUaciMpv rapa»rm- 
poaaN 6t CMemewiMi no itoAOHna na aaAMwwy, 
npaaMUiaiomyo cneunAHMio npeflycMOTpcM- 
Hoa cMamAHna. %ctrp* who pASMAmaarc* a 



cooTMTCTayoutaM m%ctc. nonnocTno n«pe- 

Kpua A***KT KOAOMHU. 

O o p m y a A MAoOparaHMa 

CnOCoO pAMOHTA OfelAMOA KOAOMHU. 

5 auiaxAttim* cnycK x Macry Ae^arra o6caa- 
hoA koaommm Aayx npoADAwno ro4>p*poaaH- 
hux naacrwped m kx noc/ieAoaataiikHyio 
ycTaxoaKy a*AxnacT m npwxiTMA x oocaamo* 
eoaohh* rwApaaJiMHecxoA AopnMpyxxueA ro- 

10 aqakoA, OTAMsawmMP-ca tbm. mto. c 

UtVUO nOMUMHMA f*4>AKTMaH0CTM pfMOHTa 
oOcaaho* aoaoHHM »A CW ymcnww*** ycroA- 
HMaocTM miAcnipaft a«Act»hx> cmwmaiouikx 
yen*** npM AanpacCMAx, npeauwaiouu« 8- 
15 9 MTU, napMMarp napaoro ycraHaa/iM aaaMonj 
itAaciupa aaiOMpAor &wuuia ntpttMerpA pe- 

MOMTMpyaMOA OCCAAHOA aOAOHHM. fiapMMATp 

atopora ycrAMAAAMaAeMoro nAAcrwpa awo*- 
paior mohmdmm napHMATpa napaoro ycraMia- 

20 AttaaaMoro naacTMp*. a aamhy aToporo 
yctaMaaAMiAtMoro njiactupa auSnpaxrr 
fanbuiaft AAMna napaoro ma aaAtroory, 6oav- 
uiyo pafiosaro xoAa rKAP«aAfcmc«>A AOpnit- 
pyomeA roaoaitM, npM^aM napaA ycTANoaxoA 

25 aropoco nAACfwpa oamh hs aro Topuoa cMamr 
tor OTHOCMTenwHO TOpua oepaoro Ha aaiiHMMMy 
paGcmro xoai rMAPOtAMMaocoM AOPnupyo- 
uieA roAoacM a H«npaa*eK*M. npomaonoAOx* 
kom HanpaaAAtmo pA6osaro xoab nyuwi- 

30 fiMMtCKoA AopHMpyiomaA roaoaxM. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is t mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pinstr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dinl = din.str. - 28 = din.str. " 6; 
Pini = *( d in.str. - 25) = Piastr. " 18 * 

Assuming that the information about dinl and P^i also is based on the manufacturer's 
documentation (din.str. and Pin.str.)> f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dinl + 2 = duxstr. - 6 + 2 = din.str. - 4; 

P2 = Pini + 6 = Pin.str. - 18 - 6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi * Pin.str. + 6 and P 2 = Pm.nr. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P 2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality P] > Piastr. > p 2 : 
Pi = PiiLstr. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1,5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 ~ Pinl = Pin-str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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